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(54) RECORDING DEVICE, AND RECORDING METHOD, AND RECORDING MEDIUM 



(57) The present invention relates to a recording ap- 
paratus, a recording method, a recording medium, and 
an electronic camera for recording an index file which 
hierarchically stores index data of files recorded on the 
recording medium to the recording medium. The record- 
ing apparatus comprises creating means forcreating an 
index file having a plurality of areas assigned unique 
identifiers respectively and recording means for record- 
ing the index file to a recording medium, wherein the 



creating means is configured to correlatively store a plu- 
rality of files recorded on the recording mediums and a 
plurality of pieces of excerpted information thereof to the 
plurality of areas, and wherein each of the areas con- 
tains attribute information having first information and 
second information, the first information identifying 
whether the area is a folder for storing a collection of 
pieces of the excerpted information or stores a piece of 
the excerpted information, the second information rep- 
resenting a folder to which the area belongs. 
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Description 

Technical Field 

[0001] The present invention relates to a recording 
apparatus for recording video data, audio data, and so 
forth to a recording medium, in particular, to a recording 
apparatus for recording an index file which hierarchically 
stores index data of recorded data of a recording medi- 
um to itself. In addition, the present invention relates to 
a recording method for use with such a recording appa- 
ratus and a recording medium for recording the index 
file. Moreover, the present invention relates to an elec- 
tronic camera having such a recording apparatus. 

Background Art 

[0002] Conventionally, in a recording apparatus such 
as a camcorder which records video data, audio data, 
and so forth, a plurality of pieces of data of several 
scenes are recorded as files on a disc shaped recording 
medium such as a magneto-optical disc or an optical 
disc. Such a recording apparatus equipped with a dis- 
play portion, such as a liquid crystal display panel or an 
organic electroluminescence display panel, and a 
sound generating portion, such as a speaker, is known 
as a recording and reproducing apparatus having func- 
tions for reproducing and editing recorded data. 
[0003] When a recording medium for use with such a 
recording apparatus or a recording and reproducing ap- 
paratus has a large storage capacity, the user often 
records scenes photographed on different dates, 
scenes photographed at different places to which he or 
she travels, scenes photographed for different events, 
and other scenes to the recording medium. 
[0004] With such a recording medium on which a plu- 
rality of scenes have been recorded as different files, by 
designating user's desired file, he or she can select his 
or her desired data as an object to reproduce and/or edit. 
[0005] Although a desired file can be designated by 
inputting for example a file name, if a plurality of files, in 
particular, a lot of files have been recorded on a record- 
ing medium, it is difficult for the user to memorize all file 
names recorded on the recording medium. 
[0006] To solve such a problem, an index file which 
stores a collection of pieces of information for identifying 
the contents of a plurality of files recorded on the record- 
ing medium (this collection of pieces of information is 
referred to as index information) is necessary. It can be 
supposed that the recording and reproducing apparatus 
displays the index file on the display portion and the user 
designates his or her desired file with reference to the 
displayed index file. 

[0007] The index file is for example a file which is a 
collection of representative scenes of individual files, a 
file which is a collection of representative sounds for 
several seconds of individual files, a file which is a col- 
lection of representative character strings of individual 



files, or a file which is a collection of combinations of 
several of scenes, sounds, and character strings of in- 
dividual files. 

[0008] Even if such an index file has been recorded 
5 on the recording medium, when index information cor- 
responding to a plurality of files is displayed on the dis- 
play portion in a similar manner, it is still difficult for the 
user to look for his or her desired file from the plurality 
of files. In other words, since all the index information is 
io handled in the same manner, although it has to be dis- 
played at a time, the display portion has a limited display 
area. Thus, all the index information cannot be dis- 
played at a time. Consequently, the recording and re- 
producing apparatus disptays a part of the index infor- 
ms mation at a time and successively updates the displayed 
contents. In such a manner, the recording and reproduc- 
ing apparatus displays all the index information. Thus, 
until the user fully looks for his or her desired file, he or 
she needs much labor and time. In particular/the more 
20 the record capacity increases, the more critical this 
problem becomes. 

[0009] In addition , the user may want to manage a plu- 
rality of files recorded on a recording medium corre- 
sponding to one common factor such as each recorded 
25 date, each place to which he or she traveled, each 
event, or the like. 

[0010] In addition, the user may want to manage a plu- 
rality of files recorded on a recording medium by creat- 
ing a "favorite file list" which is a collection of scenes 
30 corresponding to his or her purpose. 

Disclosure of the Invention 

[001 1 ] Therefore, an object of the present invention is 
35 to provide a recording apparatus which causes an index 
file to have a hierarchical structure so as to manage a 
collection of index information corresponding to each of 
common factors. 

[0012] Another object of the present invention is to 

40 provide a recording apparatus which can create a fa- 
vorite file list for managing index information in a man- 
aging method corresponding to a user's desired pur- 
pose while index information is being managed in the 
hierarchical structure. 

45 [0013] A further object of the present invention is to 
provide a recording method for use with such a record- 
ing apparatus, a recording medium on which an index 
file has been recorded, and an electronic camera having 
such a recording apparatus. 

so [0014] The present invention is a recording apparatus 
comprising creating means for creating an index file 
having a plurality of areas assigned unique identifiers 
respectively and recording means for recording the in- 
dex file to a recording medium, wherein the creating 

55 means is configured to correlatively store a plurality of 
files recorded on the recording mediums and a plurality 
of pieces of excerpted information thereof to the plurality 
of areas, and wherein each of the areas contains at- 



25 



2 



NSDOCID: <EP 1372087A1J_> 



EP 1 372 087 A1 



tribute information having first information and second 
information, the first information identifying whether the 
area is a folder for storing a collection of pieces of the 
excerpted information or stores a piece of the excerpted 
information, the second information representing a fold- 5 
er to which the area belongs. 

[0015] The recording apparatus of the present inven- 
tion may further comprise recording medium identifica- 
tion information storing means for storing identification 
information in the index file in the same format as the 10 
index file, the identification information identifying the 
recording medium. 

[0016] In the recording apparatus of the present in- 
vention, the attribute information may further have third 
information, the third information identifying whether the 15 
area contains original information or favorite informa- 
tion, the favorite information being configured to refer- 
ence original information. 

[0017] In the recording apparatus of the present in- 
vention, each piece of the excerpted information may 20 
be picture data of one of the files recorded on the re- 
cording medium, audio data of one of the files recorded 
on the recording medium, or text data of one of the files 
recorded on the recording medium. 

[0018] In the recording apparatus of the present in- 25 
vention, the index file may have a first area composed 
of a set of pieces of the excerpted information and a sec- 
ond area in which information for correlating the plurality 
of pieces of the excerpted information and files from 
which the pieces of the excerpted information have been 30 
excerpted and information representing positions at 
which the pieces of the excerpted information have been 
recorded in the first area are recorded. 
[0019] The present invention is a recording method, 
comprising the steps of correlatively storing a plurality 35 
of files recorded on a recording medium and a plurality 
of pieces of excerpted information thereof to a plurality 
of areas assigned unique identifiers, creating an index 
file which stores attribute information having first infor- 
mation and second information, the first information *o 
identifying whether each of the areas is a folder or stores 
a piece of the excerpted information, the second infor- 
mation representing a folder to which the area belongs, 
and recording the created index file to the recording me- 
dium. 45 
[0020] The present invention is a recording medium 
on which an index file has been recorded, a plurality of 
files recorded on the recording medium and a plurality 
of pieces of excerpted information thereof being correl- 
atively stored to a plurality of areas assigned unique so 
identifiers, the index file storing attribute information 
having first information and second information, the first 
information identifying whether each of the areas is a 
folder or stores a piece of the excerpted information, the 
second information representing a folder to which the 55 
area belongs. 

[0021] The present invention is an electronic camera, 
comprising creating means for creating an index file 



composed of a plurality of areas assigned unique iden- 
tifiers, and recording means for recording a picture sig- 
nal as a file which is obtained from a photographed pic- 
ture of an object and the index file to the recording me- 
dium, wherein the creating means is configured to cor- 
relatively store a plurality of files recorded on the record- 
ing medium and a plurality of pieces of excerpted infor- 
mation thereof to the plurality of areas, and wherein 
each of the areas contains attribute information having 
first information and second information, the first infor- 
mation identifying whether the area is a folder or stores 
a piece of the excerpted information, the second infor- 
mation representing a folder to which the area belongs. 
[0022] Such a recording apparatus, such a recording 
method, and such a recording medium have an index 
file Which stores a collection of excerpted information 
of a plurality of files recorded on the recording medium. 
Thus, a user can easily know the plurality of files record- 
ed on the recording medium. In addition, since the index 
file has unique identifiers identifying a plurality of areas, 
first information identifying whether each area is a folder 
or contains excerpted information, and second informa- 
tion representing a folder to which each area belong us- 
ing unique information. Thus, the index file can be hier- 
archically structured. As a result, a plurality of files can 
be arranged for each folder. Corresponding to an ar- 
ranged folder, the user can easily and quickly search for 
his or her desired file. 

[0023] In addition, the index file created by the record- 
ing apparatus has attribute information which contains 
third information identifying whether each area is origi- 
nal information or favorite information which references 
original information. Thus, the user can crate a favorite 
list for managing index information in a managing meth- 
od corresponding to his or her purpose while the index 
information is being managed in the hierarchical struc- 
ture. 

Brief Description of Drawings 
[0024] 

Fig. 1 is a block diagram showing an example of the 
structure of a digital recording and reproducing ap- 
paratus; Figs. 2A and 2B are schematic diagrams 
showing an appearance of a camera integrated dig- 
ital recording and reproducing apparatus; Fig. 3 is 
a schematic diagram showing an example of the 
structure of a QuickTime movie file; Fig. 4 is a sche- 
matic diagram showing an example of the structure 
of a video media information atom; Fig. 5 is a sche- 
matic diagram showing an example of an index file 
created using QuickTime movie files; Fig. 6 is a 
schematic diagram showing an example of a track 
atom (property); Fig. 7 is a schematic diagram 
showing an example of entity data of a property; Fig. 
8 is a schematic diagram showing an example of a 
flag; Figs. 9A and 9B are schematic diagrams show- 
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ing an example of information of a property and an 
example of the structure of index data; Figs. 10A 
and 10B are schematic diagrams showing an ex- 
ample of information of a property and an example 
of the structure of index data; Fig. 11 is a schematic 
diagram showing a state that an entry of a favorite 
index references an entry of an original index; Figs. 
12A and 12B are schematic diagrams showing an 
example of which a favorite entry is contained in an- 
other file; Figs. 13A, 13B, and 13C are schematic 
diagrams showing examples of which an entry is de- 
leted and an entry is substituted for another entry; 
and Fig. 14 is a flow chart for explaining an opera- 
tion of a system controlling microcomputer. 

Best Modes for Carrying out the Invention 

[0025] Next, with reference to the accompanying 

drawings, an embodiment of the present invention will 

be described. In each drawing, redundant description of 

similar structures may be omitted. 

[0026] Fig. 1 is a block diagram showing an example 

of the structure of a digital recording and reproducing 

apparatus. 

[0027] In Fig. 1 , the digital recording and reproducing 
apparatus comprises a video encoder 11, an audio en- 
coder 12, a video decoder 13, an audio decoder 14, a 
file creator 15, a file decoder 16, memories 17 and 20, 
a memory controller 1 8, a system controlling microcom- 
puter 1 9, an error correction code encoder/decoder 21 , 
a drive controlling microcomputer 22, a data modulator/ 
demodulator 23 : a magnetic field modulation driver 24, 
an operating portion 26, a servo circuit 30, a motor 31 , 
a magnetic field head 32, and an optical pickup 33. 
[0028] A video signal is input from a video input ter- 
minal. The video signal is supplied to the video encoder 
11 . The video encoder 11 compresses and encodes the 
video signal. An audio signal is input from an audio input 
terminal. The audio signal is supplied to the audio en- 
coder 12. The audio encoder 12 compresses and en- 
codes the audio signal. Output signals of the video en- 
coder 1 1 and the audio encoder 1 2 are called elemen- 
tary streams. 

[0029] According to the embodiment, it is assumed 
that the digital recording and reproducing apparatus is 
disposed in a camera integrated digital recording and 
reproducing apparatus. The video signal is supplied as 
a picture photographed by the video camera. An optical 
system supplies photographed light of an object to an 
image pickup device such as CCD (Charge Coupled De- 
vice) and generates a video signal. As the audio signal, 
a sound collected by a microphone is supplied. 
[0030] When the compressing and encoding process 
corresponds to the M PEG system, the video encoder 1 1 
comprises an analog/digital converter (hereinafter ab- 
breviated as "A/D"), a format converting portion, a 
screen re-arranging portion, a subtracting portion, a 
DCT portion, a quantizing portion, a variable length code 



encoding portion, a buffer memory, a rate controlling 
portion, an inversely quantizing portion, an inverse DCT 
portion, an adding portion, a frame memory, a motion 
compensating and predicting portion, and a switch as 

5 electronic circuits. 

[0031] A video signal is supplied to the video encoder 
11 . The A/D digitizes the video signal. The format con- 
verting portion converts the digitized signal into a spatial 
resolution used in the encoding process. The spatial 

10 resolution is supplied to the screen re-arranging portion . 
The screen re-arranging portion re-arranges the se- 
quence of pictures so that they can be properly proc- 
essed in the encoding process. In other words, the 
screen re-arranging portion re-arranges the sequence 

15 of pictures so that after I pictures and P pictures are en- 
coded, B pictures are encoded. 

[0032] An output signal of the screen re-arranging 
portion is input to the DCT portion through the subtract- 
ing portion. The DCT portion performs a DCT encoding 

20 process for the signal supplied from the screen re-ar- 
ranging portion. An output signal of the DCT portion is 
input to the quantizing portion. The quantizing portion 
quantizes the output signal of the DCT portion with a 
predetermined number of bits. An output signal of the 

25 quantizing portion is input to the variable length code 
encoding portion and the inversely quantizing portion. 
The variable length code encoding portion encodes the 
output signal of the quantizing portion with a variable 
length code such as Huffman code of which shortly oc- 

30 currence data is substituted for highly occurrence 
codes. The encoded data is output to the buffer memory. 
The buffer memory outputs the encoded data as output 
data of the video encoder at a constant rate. Since the 
code amount generated by the variable length code en- 

35 coding portion is variable, the rate controlling portion 
monitors the buffer memory and controls the quantizing 
operation of the quantizing portion so that a predeter- 
mined bit rate is kept. 

[0033] On the other hand, since I pictures and P pic- 

40 tures are used as reference screens by the motion com- 
pensating and predicting portion, a signal which is input 
from the quantizing portion to the inversely quantizing 
portion is inversely quantized and then input to the in- 
verse DCT portion. The inverse DCT portion performs 

^5 the inverse DCT process forthe inversely quantized sig- 
nal. An output signal of the inverse DCT portion and an 
output signal of the motion compensating and predicting 
portion are added by the adding portion. The added sig- 
nal is input to the frame memory. An output signal of the 

50 frame memory is input to the motion compensating and 
predicting portion. The motion compensating and pre- 
dicting portion performs a forward prediction, a back- 
ward prediction, and a bidirectional prediction for the 
output signal of the frame memory. An output signal of 

55 the motion compensating and predicting portion is out- 
put to the adding portion and the subtracting portion. 
The inversely quantizing portion, the inverse DCT por- 
tion, the adding portion, the frame memory, and the mo- 
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tion compensating and predicting portion compose a lo- 
cal decoding portion which outputs the same decoded 
video signal as the video decoder does. 
[0034] The subtracting portion subtracts the output 
signal of the screen re-arranging portion from the output 
signal of the motion compensating and predicting por- 
tion and obtains a predictive error between the video sig- 
nal and the decoded video signal decoded by the local 
decoding portion. When the intra-frame encoding proc- 
ess is performed (namely, I pictures are supplied), the 
switch causes the subtracting device not to perform a 
subtracting process for them. In other words, the I pic- 
tures are supplied to the DCT portion. 
[0035] Returning to Fig. 1 , when for example MPEG/ 
Audio layer 1 /layer 2 is used, the audio encoder 12 fur- 
ther comprises a sub band encoding portion and an 
adaptive quantizing bit assigning portion as electronic 
circuits. The audio signal is divided into 32 sub band 
signals by the sub band encoding portion. The 32 sub 
band signals are quantized corresponding to psycholog- 
ical hearing sense weighting by the adaptive quantizing 
bit assigning portion. The quantized signal is output as 
a bit stream. 

[0036] To improve the encoding quality, MPEG/Audio 
layer 3 may be used. When the MPEG/Audio layer 3 is 
used, the audio encoder 12 further comprises an adap- 
tive block length modified discrete cosine transform por- 
tion, a folded distortion suppression butterfly portion, a 
non-linear quantizing portion, and a variable length code 
encoding portion. 

[0037] An output signal of the video encoder 11 and 
an output signal of the audio encoder 1 2 are supplied to 
the file creator 1 5. The file creator 1 5 converts the video 
elementary stream and the audio elementary stream in- 
to file structures that a computer software program 
which synchronously reproduces a moving picture, 
sound, and text can handle without need to use a par- 
ticular hardware structure. Such a computer software 
program is for example QuickTime (hereinafter abbre- 
viated as M QT'). Next, the case that QT is used will be 
described. The file creator 1 5 multiplexes the encrypted 
video data and the encrypted audio data under the con- 
trol of the system controlling microcomputer 1 9. 
[0038] A QuickTime movie file which is output from 
the file creator 1 5 is successively written to the memory 
17 through the memory controller 18. When the system 
controlling microcomputer 1 9 requests the memory con- 
troller 18 to write data to a recording medium 40, the 
memory controller 18 reads a QuickTime movie file from 
the memory 17. In addition, the system controlling mi- 
crocomputer 19 stores various types of data that take 
place during the execution of the program to the memory 
17 through the memory controller 1 8. 
[0039] In this case, the transfer rate of an encoded 
QuickTime movie is designated so that it is lower than 
(for example, 1/2 of) the transfer rate of data written to 
the recording medium 40. Thus, although a QuickTime 
movie file is successively written to the memory 17, a 



QuickTime movie file is intermittently read from the 
memory 17 under the control of the system controlling 
microcomputer 1 9 so that the memory 17 neither over- 
flow nor underflow. 
5 [0040] The QuickTime movie file which is read from 
the memory 1 7 is supplied from the memory controller 
1 8 to the error correction code encoder/decoder 21 . The 
error correction code encoder/decoder 21 temporarily 
writes the QuickTime movie file to the memory 20 so as 

10 to generate redundant data of interleaved data and an 
error correction code. The error correction code encod- 
er/decoder 21 reads the redundant data from the mem- 
ory 20 and supplies the redundant data to the data mod- 
ulator/demodulator 23. 

15 [0041] When digital data is recorded to the recording 
medium 40, the data modulator/demodulator 23 modu- 
lates the data so that a clock can be easily extracted 
from the reproduced signal and no inter-code interfer- 
ence takes place. For example (1 , 7) RLL (run length 

20 limited) code, Trellis code, and so forth can be used. 
[0042] An output signal of the data modulator/demod- 
ulator 23 is supplied to the magnetic field modulation 
driver 24 and the optical pickup 33. The magnetic field 
modulation driver 24 drives the magnetic field head 32 

25 corresponding to the input signal so as to apply a mag- 
netic field to the recording medium 40. The optical pick- 
up 33 radiates a recording laser beam corresponding to 
the input signal to the recording medium 40. In such a 
manner, data is recorded to the recording medium 40. 

30 [0043] The recording medium 40 is a disc shaped re- 
cording medium, for example a rewritable optical disc 
such as a magneto-optical disc (MO) or a phase change 
type disc. 

[0044] To allow an index file which will be described 
35 later to be easily read, it is preferred to record it on the 
substantially innermost periphery of a disc shaped re- 
cording medium (for example, a record portion immedi- 
ately preceded by a lead-in portion of a CD (Compact 
Disc). 

40 [0045] According to the embodiment, an MO, for ex- 
ample, a relatively small disc whose diameter is around 
4 cm, 5 cm, 6.5 cm, or 8 cm, is used. The recording me- 
dium 40 is rotated at constant linear velocity (CLV), con- 
stant angular velocity (CAV), or zone CLV (ZCLV) by the 

45 motor 31. 

[0046] The drive controlling microcomputer 22 out- 
puts a signal to the servo circuit 30 corresponding to a 
request from the system controlling microcomputer 19. 
The servo circuit 30 controls the motor 31 and the optical 

so pickup 33 corresponding to the output signal of the drive 
controlling microcomputer 22. As a result, the drive con- 
trolling microcomputer 22 controls the entire drive. For 
example, the servo circuit 30 performs a radius traveling 
servo operation, a tracking servo operation, and a focus 

55 servo operation for the recording medium 40 and con- 
trols the rotations of the motor 31 . 
[0047] The operating portion 26 is connected to the 
system controlling microcomputer 19. The user can in- 
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put a predetermined command to the system controlling 
microcomputer 19 through the operating portion 26. 
[0048] In the reproduction mode, the optical pickup 33 
radiates a laser beam having a reproduction output level 
to the recording medium 40. The optical detector of the 
optical pickup 33 receives the reflected light as a repro- 
duction signal, tn this case, the drive controlling micro- 
computer 22 detects a tracking error and a focus error 
from an output signal of the optical detector of the optical 
pickup 33. The servo circuit 30 controls the optical pick- 
up 33 so that the reading laser beam is at a predeter- 
mined track and focuses thereon. In addition, the drive 
controlling microcomputer 22 controls the traveling in 
the radius direction of the optical pickup so as to repro- 
duce data at a desired position on the recording medium 
40. Like the record mode, the desired position is deter- 
mined by the system controlling microcomputer 19 in 
such a manner that it supplies a predetermined signal 
to the drive controlling microcomputer 22. 
[0049] A signal reproduced by the optical pickup 33 is 
supplied to the data modulator/demodulator 23. The da- 
ta modulator/demodulator 23 demodulates the repro- 
duced signal. The demodulated data is supplied to the 
error correction code encoder/decoder 21 . The repro- 
duced data is temporarily stored in the memory 20. The 
error correction code encoder/decoder 21 performs a 
de-interleaving process and an error correcting process 
for the demodulated data. The QuickTime movie file 
which has been error corrected is stored in the memory 
17 through the memory controller 18. 
[0050] The QuickTime movie file stored in the memory 
17 is output to the file decoder 16 corresponding to a 
request from the system controlling microcomputer 19. 
The system controlling microcomputer 19 monitors the 
data amount of the reproduction signal reproduced from 
the recording medium 40 and stored in the memory 17 
and the data amount of the data which is read from the 
memory 1 7 and supplied to the file decoder 1 6 and con- 
trols the memory controller 18 and the drive controlling 
microcomputer 22 so that the memory 1 7 neither over- 
flow nor underflow. In such a manner, the system con- 
trolling microcomputer 1 9 intermittently reads data from 
the recording medium 40. 

[0051] The file decoder 16 separates the QuickTime 
movie file into a video elementary stream and an audio 
elementary file under the control of the system control- 
ling microcomputer 1 9. The video elementary stream is 
supplied to the video decoder 1 3. The video decoder 1 3 
decodes the video elementary stream which has been 
compressed and encoded. The decoded video data is 
output from a video output terminal. The audio elemen- 
tary stream is supplied to the audio decoder 1 4. The au- 
dio decoder 14 decodes the audio elementary stream 
which has been compressed and encoded. The decod- 
ed audio data is output from an audio output terminal. 
The file decoder 1 6 synchronously outputs the video el- 
ementary stream and the audio elementary stream. 
[0052] When the video decoder 1 3 corresponds to the 



MPEG system, the video decoder 1 3 comprises a buffer 
memory, a variable length code decoding portion, an in- 
versely quantizing portion, an inverse DCT portion, an 
adding portion, a frame memory, a motion compensat- 

s ing and predicting portion, a screen re-arranging por- 
tion, and a digital/analog converter (hereinafter abbre- 
viated as "D/A") as electronic circuits. A video elemen- 
tary stream is temporarily stored in the buffer memory. 
Thereafter, the video elementary stream is input to the 

10 variable length code decoding portion. The variable 
length code decoding portion decodes macro block en- 
coded information and separates it into a predicting 
mode, a moving vector, quantizer information, and 
quantized DCT coefficients. The inversely quantizing 

15 portion de-quantizes the quantized DCT coefficients in- 
to DCT coefficients. The inverse DCT portion coverts 
the DCT coefficients into pixel spatial data. The adding 
portion adds an output signal of the inverse DCT portion 
and an output signal of the motion compensating and 

20 predicting portion. However, when an I picture is decod- 
ed, the adding portion does not add these output sig- 
nals. All macro blocks of the screen are decoded. The 
screen re-arranging portion re-arranges the decoded 
macro blocks in the original input sequence. The D/A 

25 converts the re-arranged data into an analog signal and 
outputs the converted analog signal. Since an I picture 
and a P picture are used as reference screens in the 
decoding process which follows, they are stored in the 
frame memory. The I picture and the P picture are output 

30 to the motion compensating and predicting portion. 
[0053] When MPEG/Audio layer 1 /layer 2 is used, the 
audio decoder 1 4 comprises a bit stream disassembling 
portion, an inversely quantizing portion, and a sub band 
combining filter bank portion as electronic circuits. An 

35 input audio elementary stream is supplied to the bit 
stream disassembling portion. The bit stream disassem- 
bling portion separates the input audio elementary 
stream into a header, auxiliary information, and a quan- 
tized sub band signal. The inversely quantizing portion 

^0 inversely quantizes the quantized sub band signal with 
a predetermined number of bits which has been as- 
signed. The sub band combining band filter combines 
the inversely quantized data and outputs the combined 
data. 

45 [0054] Next, a camera integrated digital recording and 
reproducing apparatus which is equipped with the re- 
cording and reproducing apparatus according to the 
present invention will be described. 
[0055] Figs. 2A and 2B are schematic diagrams 

50 showing an appearance of a camera integrated digital 
recording and reproducing apparatus. Fig. 2A is an 
overall view showing the camera integrated digital re- 
cording and reproducing apparatus. Fig. 2B is a sche- 
matic diagram showing an example of a display of a dis- 

55 play panel. 

[0056] In Fig. 2A, the camera integrated digital record- 
ing and reproducing apparatus 50 comprises a main 
body 51 , a lens portion 52, a sound concentrating mi- 
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crophone 53, and a display panel 54. 
[0057] The digital recording and reproducing appara- 
tus shown in Fig. 1 is disposed in the main body 51 . Pho- 
tographed light of an object is supplied from an optical 
system of the lens portion 52 to an image pickup device. 
The image pickup device generates a video signal cor- 
responding to the photographed light. An audio signal 
is generated by the sound concentrating microphone 
53. The display panel 54 is composed of a liquid crystal 
display and a piezoelectric device. The display panel 54 
displays a reproduced picture and data corresponding 
to an operation of the apparatus. When the user inputs 
a desired operation command to the apparatus, he or 
she presses the display portion with a pointing device 
55. 

[0058] As shown in Fig. 2B, the display panel 54 is 
shared by an operation command input portion and an 
operation content display portion. The display panel 54 
has a "previous folder" 61 , a "next folder 62, a "favorite" 
63, and a main display area 64. The main display area 
64 has a reproduction area 64-1 for displaying a repro- 
duced picture, an index area 64-2 for displaying index 
data 65, and a scroll bar 64-3 for scrolling index data. 
[0059] Normally, a reproduced picture (moving pic- 
ture or still picture) displayed in the reproduction area 
64-1 is a file corresponding to index data designated 
from a plurality of pieces of index data displayed in the 
index area 64-2 (in Fig. 2B, six pieces of index data). 
[0060] Index data is a disc title or excerpted informa- 
tion of an AV file. A disc title is identification information 
identifying the recording medium. 
[0061] When the "previous folder 61 is pressed with 
the pointing device 55 or the like, a folder or a content 
of a file which is earlier by one in the history of folders 
and/or files designated by the user than a folder or a 
content of a file which has been currently designated is 
displayed in the reproduction area 64-1 . 
[0062] When the "next folder 62 is pressed with the 
pointing device 55 or the like, a folder or a content of a 
file which is later by one in the history of folders and/or 
files designated by the user than a folder or a content of 
a file which has been currently designated is displayed 
in the reproduction area 64-1 . 

[0063] Whenever the "favorite" 63 is pressed with the 
pointing device 55 or the like, an original index is 
changed to a favorite index or vice versa in the index 
area 64-2. 

[0064] When a recording medium is formatted or after 
a picture is photographed, the camera integrated digital 
recording and reproducing apparatus 50 creates a disc 
title and excerpt information of a file and records them 
as an index file. The index file serves to manage a disc 
title and excerpted information of a file with a hierarchi- 
cal file system. The index file according to the present 
invention is created so that an application program man- 
ages a plurality of files recorded on the recording medi- 
um besides the FAT (Rle Allocation Table) and the UDF 
(Universal Disk Format) the OS (Operating System) us- 



es for a flexible disk and a hard disk and for a CD-R/RW 
and a DVD, respectively, to manage a plurality of files 
recording on the recording medium. According to the 
embodiment, an index file is created in the format of for 

s example a QuickTime movie file. Since an index file is 
created in the format of a QuickTime movie file, a plu- 
rality of types of entity data such as video data and audio 
data, excerpted information of a file, and a disc title can 
be recorded in the same format. Thus, the recoding and 

10 reproducing apparatus can reproduce all types of data 
on QT 

[0065] Next, a QuickTime movie file will be described 
in brief. QT is a software program which manages var- 
ious types of data along the time base and which has 

15 an OS extension function for synchronously reproduc- 
ing a moving picture,, a sound, a text, and so forth with- 
out need to use a special hardware device. QT has been 
disclosed in for example "Inside Macintosh: QuickTime 
(Japanese Edition)," Addison Wesley. 

20 [0066] A basic data unit of a QT movie resource is 
called an atom. Each atom contains a size and type in- 
formation along with entity data. In QT, the minimum unit 
of data is treated as a sample. As a set of samples, a 
chunk is defined. 

25 [0067] Fig. 3 is a schematic diagram showing an ex- 
ample of the structure of a QuickTime movie file. 
[0068] Fig. 4 is a schematic diagram showing an ex- 
ample of the structure of a video media information at- 
om. Fig. 4 is a detailed schematic diagram showing the 

30 video media information atom shown in Fig. 3 in the case 
that tracks are video information. 
[0069] In Figs. 3 and 4, a QuickTime movie file is 
mainly composed of two portions which are a movie at- 
om 101 and a movie data atom 102. The movie atom 

35 101 is a portion which contains information necessary 
for reproducing a file and information necessary for ref- 
erencing entity data. The movie data atom 1 02 is a por- 
tion which contains entity data such as video data and 
audio data. 

40 [0070] The movie atom 1 01 contains a movie header 
atom 111, a movie clipping atom 112, a user definition 
data atom 1 1 3, at least one track atom 1 1 4, and so forth. 
The movie header atom 111 contains information with 
respect to the entire movie. The movie clipping atom 1 1 2 

45 designates a clipping area. 

[0071] The track atom 114 is provided for each track 
of a movie. The track atom 114 contains a track header 
atom 1 31 , a track clipping atom 1 32, a track matte atom 
133, an edit atom 134, and a media atom 135. The track 

50 atom 114 describes information with respect to individ- 
ual pieces of data of the movie data atom 1 02 in the 
atoms 131 to 135. Fig. 3 shows only a track atom 114-1 
of a video movie (omitting other track atoms). 
[0072] The media atom 1 35 contains a media header 

55 atom 1 44, a media information atom (video media infor- 
mation atom 145 in Figs. 3 and 4), and a media handler 
reference atom 146. The media atom 135 describes in- 
formation which defines components for interpreting da- 
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ta of a movie track and media data in the media header 
atom 144, the media information atom, and the media 
handler reference atom 146. 

[0073] The media handler maps a media time to me- 
dia data using the information of the media information 
atom. 

[0074] The media information atom 145 contains a 
data handler reference atom 161 , a media information 
header atom 162, a data information atom 163, and a 
sample table atom 1 64. 

[0075] The media information header atom (a video 
media information header atom 162 in Fig. 4) describes 
information with respect to media. The data handler ref- 
erence atom 161 describes information with respect to 
handling of media data. The data handler reference at- 
om 161 contains information which designates a data 
handler component which provides an access means 
for media data. The data information atom 1 63 contains 
a data reference atom. The data reference atom de- 
scribes information with respect to data. 
[0076] The sample table atom 1 64 contains informa- 
tion necessary for converting a media time into a sample 
number which represents a sample position. The sam- 
ple table atom 164 is composed of a sample size atom 
172, a time-to-sample atom 173, a sync sample atom 
1 74, a sample description atom 1 75, a sample-to-chunk 
atom 1 76, a chunk offset atom 1 77, and a shadow sync 
atom 178. 

[0077] The sample size atom 1 72 describes the size 
of a sample. The time-to-sample atom 1 73 describes the 
relation between samples and time base (how many 
seconds and minutes of data have been recorded ?). 
The sync sample atom 1 74 describes information with 
respect to synchronization and designates a key frame 
of media. A key frame is a self included frame which 
does not depend on the preceding frame. The sample 
description atom 175 contains information necessary for 
decoding a sample of media. Media can have at least 
one sample description atom corresponding to a com- 
pression type used in the media. With reference to a ta- 
ble contained in the sample description atom 175, the 
sample-to-chunk atom 176 identifies a sample descrip- 
tion corresponding to each sample of media. The sam- 
ple-to-chunk atom 176 describes the relation between 
samples and chunks. The sample-to-chunk atom 1 76 
identifies the position of a sample of media correspond- 
ing to information of the beginning chunk, the number 
of samples per chunk, and a sample description ID. The 
chunk offset atom 1 77 describes the start bit position of 
a chunk of movie data and defines the position of each 
chunk of a data stream. 

[0078] In Fig. 3, the movie data atom 1 02 contains au- 
dio data encoded corresponding to a predetermined 
compressing and encoding system and video data en- 
coded corresponding to a predetermined compressing 
and encoding system in the unit of a chunk composed 
of a predetermined number of samples. It is not always 
necessary to compress and encode data. Instead, linear 



data can be contained. For example, when text data, 
MIDI, or the like is handled, the movie data atom 102 
contains entity data of text, MIDI, or the like. Corre- 
spondingly, the movie atom 101 contains a text track, 
5 an MIDI track, or the like. 

[0079] Each track of the movie atom 1 01 is correlated 
with data contained in the movie data atom 102. 
[0080] With such a hierarchical structure, when data 
contained in the movie data atom 102 is reproduced, QT 
10 successively traces the hierarchical structure from the 
movie atom 101 , maps a sample table to memory cor- 
responding to the atoms 1 72 to 1 78 contained in the 
sample table atom 164, and identifies the relation of 
each piece of data. QT reproduces data corresponding 
15 to the relation of each piece of data. 

[0081] QT has such a data structure. Thus, in the in- 
dex file according to the embodiment, entity data of a 
disc title and entity data of excerpted information of the 
file are contained in the movie data atom. Management 
information of these entity data is contained in the movie 
atom. In addition, these entity data is managed in a hi- 
erarchical tree structure having a plurality of folders (di- 
rectories). Hereinafter, the movie data atom of the index 
file is called index data atom. The movie atom is called 
index atom. 

[0082] The index file depends on data handled in a 
file recorded on a recording medium. According to the 
embodiment, however, it is assumed that types of data 
of a file are video data and audio data. Hereinafter, such 
a file is abbreviated as "AV file". 

[0083] When an AV file has been recorded on a re- 
cording medium, the index file contains for example four 
types of data which are a property, a text, a thumbnail 
picture, and an Intro. A property is data which represents 
attributes of a disc title and each AV file. Thus, in the 
index file, only the property, which contains attribute in- 
formation, is necessary. 

[0084] Text data is data which represents a character 
string of a disc title or a title of each AV file. 
[0085] Thumbnail picture data is data of one picture 
which is representative of a disc title or each AV file. The 
user can freely assign a thumbnail picture of a disc title. 
Alternatively, for example, video data contained in the 
second entry area of the index file can be automatically 
assigned as thumbnail picture data of the disc title. Like- 
wise, the user can freely assign a thumbnail picture of 
each AV file. Alternatively, for example, the first video 
data of each AV file can be automatically assigned as 
thumbnail picture data thereof. 

[0086] Intro data is audio data of a short period which 
is representative of a disc title or each AV file. The user 
can freely assign an intro of a disc title. Alternatively, for 
example, audio data contained in the second entry area 
of the index file may be automatically assigned as intro 
data. Likewise, the user can freely assign an intro of 
each AV file. Alternatively, audio data of the first several 
seconds, for example five seconds, of each AV file may 
be assigned as an intro thereof. 
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[0087] When necessary, in consideration of the 
searching efficiency, areas for a text, a thumbnail pic- 
ture, and an intro may be provided in the index file. Al- 
though data of a property should be registered, even if 
the areas for a text, thumbnail picture data, and intro 
data have been allocated, it is not always necessary to 
register all data of a test, a thumbnail picture, and an 
intra. 

[0088] Fig. 5 is a schematic diagram showing an ex- 
ample of an index file created with a QuickTime movie 
file. 

[0089] In Fig. 5, an index file is composed of an index 
atom 201 and an index data atom 202. 
[0090] The index data atom 202 contains entity data 
of a property, a text, a thumbnail picture, and an intro. 
Entity data 221 , 222, 223, and 224 of the property, the 
text, the thumbnail picture, and the intro of the disc title 
are contained in a first area, entry #1 , of the index data 
atom 202. Entity data 231, 232, 233, and 234 of the 
property, the text, the thumbnail picture, and the intro of 
each AV file are contained in second or later area, one 
of entry #2 to entry #n (where n is any integer which is 
two or larger) of the index data atom 202. 
[0091] The index atom 201 is composed of a movie 
header atom 211 , a track atom (property) 212, a track 
atom (text) 213, a track atom (thumbnail picture) 214, 
and a track atom (intro) 215 corresponding to entity data 
of the property, the text, the thumbnail picture, and the 
intro, respectively. 

[0092] In addition, as was described above, only the 
track atom (property) 212 and the entity data 221 and 
231 of the properties are essential. 
[0093] Fig. 6 is a schematic diagram showing an ex- 
ample of the track atom (property). 
[0094] In Fig. 6, the track atom (property) 212 has a 
format of a table which correlates AV file property #0, 
AV file property #1 , AV file property #2, AV file prop- 
erty #n defined as chunks of property data of the disc 
title and each AV file, data lengths L_PR1, L_PR2, 
L_PRn, and start byte positions 0, L_PR1, L_PR1 + 
L_PR2, .., L_PR+1 + ... + L,PRn-1 . The data length is 
for example a variable length in the unit of a byte. 
[0095] Fig. 7 is a schematic diagram showing an ex- 
ample of entity data of a property. 
[0096] In Fig. 7, each of entity data 221 and 231 of 
properties is composed of an entry number, a folder 
property, a version, a flag, a data type, a creation time, 
a modification time, a duration, and a file identifier. 
[0097] The entry number starts from 0 and a unique 
number assigned to each entry. In other words, the entry 
number is an identifier which identifies an entry. The en- 
try number represents in what entry the entity data of 
the property is contained. The entry number is four-byte 
data which starts from the 0-th byte. As long as the entry 
number can identify an entry contained in the index data 
atom, the entry number may be an alphabetic character. 
[0098] The folder property is an entry numberto which 
the entry belongs. When the entry contains information 



of a disc title, since the entry is "root" which is a folder 
in the highest hierarchy level, an identifier which repre- 
sents the "root" is assigned. The identifier which repre- 
sents the "roof may be assigned for example entry 

s number 0 in which the disc title is contained, a special 
identifier (for example, T\ "D", or "M"), or the maximum 
entry number because it is supposed that the maximum 
entry number is hardly ever used. According to the em- 
bodiment, T" is assigned to the identifier which repre- 

10 sents the "root." Alternatively, a program may be created 
so that the folder property of the disc title is not defined 
and when the entry is the disc title, the folder property 
is not referenced. The folder property is four-byte data 
which starts from byte 4. A folder is a means for grouping 

15 a plurality of files. In a folder, not only a file, but another 
folder can be registered. 

[0099] The version is one-byte data which starts from 
byte 8. The flag is two-byte data which starts from byte 
9. The data type represents the type of data (moving 

20 picture, still picture, audio, or the like) of a title file or an 
AV file corresponding to the property. The data type is 
one-byte data which starts from byte 1 1 . A title file is a 
file which contains a disc title. The creation time repre- 
sents the date and time on and at which a title file or an 

25 AV file corresponding to the property was created. The 
creation time is four-byte data which starts from byte 12. 
The modification time represents the date and time on 
and at which a title file or an AV file corresponding to the 
property was modified. The modification time is four- 

30 byte data which starts from byte 1 6. The duration rep- 
resents a time period necessary for reproducing a title 
file or an AV file corresponding to the property. The du- 
ration is four-byte data which starts from byte 20. The 
file identifier represents a file name of a title file or an 

35 AV file corresponding to the property. The file identifier 
is variable length data which starts ifom byte 24. 
[0100] In Fig. 8, the flag is composed of 1 6 bits. The 
attribute of an entry and favorites are represented with 
fl 0 M and "1 M of. each bit of the flag. 

*o [0101] The bit 0 of the flag (hereinafter abbreviated 
as "flag (0)") represents the attribute of the entry. When 
the entry is a folder, the bit 0 of the flag is 0. When the 
entry is index data, the bit 0 of the flag is 1 . 
[0102] The bit 1 of the flag (hereinafter abbreviated 

45 as "flag (1)) represents whether the entry is an original 
index or a favorite index. When the entry is an original 
index, the bit 1 of the flag is 0. When the entry is a fa- 
vorite index, the bit 1 of the flag is 1 . An original index 
is an entry which is collected as an index file at first. A 

50 favorite index is an entry which is intentionally collected 
from entries which have been registered corresponding 
to user's purpose. For example, in the case that an orig- 
inal index of which a plurality of pieces of index data of 
a plurality of files have been stored in folders created in 

55 the order of recorded dates is present in an index file, a 
favorite index is a collection of index data of user's fa- 
vorite files, a collection of index data of files of his or her 
children, or a collection of index data of files of his or her 
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sweetheart. The favorite index is contained in the index 
file along with the original index. Alternatively, the fa- 
vorite file may be contained in a file instead of the index 
file. 

[0103] When there is no data to be referenced in a 
title file or an AV file, the bit 2 of the flag is 0. When there 
is data to be referenced in a tile or an AV file, the bit 2 
of the flag is 1 . 

[0104] When text data has not been registered to a 
tile file or an AV file, the bit 3 of the flag is 0. When text 
data has been registered to a title file or an AV file, the 
bit 3 of the flag is 1 . When text data is contained in the 
index file, the bit 4 of the flag is 0. When text data is 
contained in a title file or an AV file designated by the 
property data, the bit 4 of the flag is 1 . 
[01 05] When thumbnail picture data has not been reg- 
istered to a title file or an AV file, the bit 5 of the flag is 
0. When thumbnail picture data has been registered to 
a title file or an AV file, the bit 5 of the flag is 1 . When 
thumbnail picture data is contained in the index file, the 
bit 6 of the flag is 0. When thumbnail picture data is con- 
tained in a title file or an AV file designated by the prop- 
erty data, the bit 6 of the flag is 1 . 
[0106] When intro data has not been registered to a 
title file or an AV file, the bit 7 of the flag is 0. When intro 
data has been registered to a title file or an AV file, the 
bit 7 of the flag is 1 . When intro data is contained in the 
index file, the bit 8 of the flag is 0. When intro data is 
contained in a title file or an AV file designated by the 
property data, the bit 8 of the flag is 1 . 
[0107] The bit 9 to the bit 15 of the flag are reserved 
bits so that the flag has flexibility. 
[01 08] The index file hierarchically manages the index 
data with the entry number, the folder property, and the 
entry attribute. 

[0109] Next, a real example of the relations between 
the entry number, the folder property and the entry at- 
tribute and the hierarchical structure of the index data 
will be described. 

[0110] Figs. 9A and 9B are schematic diagrams 
showing an example of information of a property and the 
structure of index data. Fig. 9A shows the relations of 
the entry number, the flag (0), and the folder property. 
Fig. 9B shows the structure of an original index of index 
data. 

[0111] In Fig. 9, when the entry number is 0, the flag 
(0) is 0 and the folder property is T Since the flag (0) is 
0, the entry number 0 is a folder. Since the folder prop- 
erty is T, the entry number 0 is a disc title as a root. 
[0112] When the entry number is 1, the flag (0) is 1 
and the folder property is 0. Since the flag (0) is 1 , the 
entry number 1 is index data. Since the property data is 
0, the entry number 1 belongs to the root. 
[0113] When the entry number is 2, the flag (0) is 1 
and the folder property is 0. Since the flag (0) is 1 , the 
entry number 2 is index data. Since the folder property 
is 0, the entry number 2 belongs to the root. 
[0114] When the entry number is 3, the flag (0) is 0 



and the folder property is 0. Since the flag (0) is 0, the 
entry number 3 is a folder. Since the folder property is 
0, the entry number 3 belongs to the root. 
[0115] Thus, the root contains the entry number 1, 

s which is an entry, the entry number 2, which is an entry, 
and the entry number 3, which is a folder. 
[0116] When the entry number is 4, the flag (0) is 0 
and the folder property is 3. Since the flag (0) is 0, the 
entry number 4 is a folder. Since the folder property is 

10 3, the entry number 4 belongs to the entry number 3, 
which is a folder. 

[0117] When the entry number is 5, the flag (0) is 1 
and the folder property is 3. Since the flag (0) is 1 , the 
entry number 5 is index data. Since the folder property 
15 is 3, the entry number 5 belongs to the entry number 3, 
which is a folder. 

[0118] When the entry number is 6, the flag (0) is 1 
and the folder property is 4. Since the flag (0) is 1 , the 
entry number 6 is index data. Since the folder property 
is 4, the entry number 6 belongs to the entry number 4, 
which is a folder. 

[0119] When the entry number is 7, the flag (0) is 1 
and the folder property is 4. Since the flag (0) is 1 , the 
entry number 7 is index data. Since the folder property 
is 4, the entry number 7 belongs to the entry number 4, 
which is a folder. 

[0120] Thus, the entry number, the flag (0), the folder 
property shown in Fig. 9A represent that the index data 
has a hierarchical structure shown in Fig. 9B. 
[0121] A favorite folder in which only entries are col- 
lected from original entries corresponding to user's pur- 
pose is feasible with the bit 1 of the flag. 
[0122] Figs. 10A and 10B are schematic diagrams 
showing an example of information of a property and 
structure of index data. Fig. 1 0A is a schematic diagram 
showing the relations of the entry number, the flag (0), 
the flag (1 ), and the folder property. Fig. 1 0B is a sche- 
matic diagram showing the structure of an index. In Fig. 
10B, solid lines represent an original index, whereas 
dotted lines represent a favorite index. 
[0123] The entry numbers 0 to 7 shown in Figs. 10A 
and 10B are the same as those shown in Figs. 9A and 
9B except that the flag (1 ) is 0, which represents an orig- 
inal. Thus, their description will be omitted. In addition, 
the structure of the index data of the entry numbers 0 to 
7 shown in Fig. 1 0B is the same as that shown in Fig. 9B. 
[0124] When the entry number is 8, the flag (0) is 0, 
the flag (1 ) is 1 , and the folder property is 0. Since flag 
(0) is 0, the entry number 8 is a folder. Since the flag (1 ) 
is 1, the entry number 8 is a favorite entry. Since the 
folder property is 0, the entry number 8 belongs to the 
entry number 0, which is a root. 

[0125] When the entry number is 9, the flag (0) is 0, 
the flag (1) is 1, and the folder property is 8. Since the 
flag (0) is 0, the entry number 9 is a folder. Since the 
flag (1) is 1 , the entry number 9 is a favorite entry. Since 
the folder property is 8, the entry number 9 belongs to 
the entry number 8, which is a folder. 
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[01 26] When the entry number is 1 0, the flag (0) is 1 , 
the flag (1) is 1 , and the folder property is 8. Since the 
flag (0) is 1, the entry number 10 is index data. Since 
flag (1 ) is 1 , the entry number 1 0 is a favorite entry. Since 
the folder property is 8, the entry number 10 belongs to 
the entry number 8, which is a folder. 
[01 27] When the entry number is 1 1 , the flag (0) is 1 , 
the flag (1) is 1 , and the folder property is 9. Since the 
flag (0) is 1, the entry number 11 is index data. Since 
the flag (1) is 1 , the entry number 11 is a favorite entry. 
Since the folder property is 9, the entry number 11 be- 
longs to the entry number 9, which is a folder. 
[0128] When the entry number is 12, the flag (0) is 0, 
the folder (1 ) is 1 , and the folder property is 0. Since the 
flag (0) is 0, the entry number 12 is a folder. Since the 
flag (1 ) is 1 , the entry number 1 2 is a favorite entry. Since 
the folder property is 0, the entry number 12 belongs to 
the entry number 0 f which is a root folder. 
[01 29] When the entry number is 1 3, the flag (0) is 1 , 
the flag (1 ) is 1 , and the folder property is 1 2. Since the 
flag (0) is 1, the entry number 13 is index data. Since 
the flag (1 ) is 1 , the entry number 13 is a favorite entry. 
Since the folder property is 12, the entry number 13 be- 
longs to the entry number 1 2, which is a folder. 
[0130] Thus, the entry number, flag (0), flag (1), and 
folder property shown in Fig. 1 0A represent that the in- 
dex data has a hierarchical structure shown in Fig 1 0B. 
[0131] When the user wants to create his or hear fa- 
vorite index, he or she creates a favorite folder to man- 
age a group of entries he or she has selected as favorite 
entries. In Figs. 10A and 10B, the user will create the 
folders of the entry numbers 8 and 12. 
[0132] Next, the user selects entries he or she will reg- 
ister to the created favorite folders from the entries 
which have been registered. For example, in Figs. 10A 
and 1 0B, the entry number 1 0 is a favorite entry created 
as a result of which the entry 1 has been selected. The 
entry number 11 is a favorite entry created as a result 
of which the entry number 7 has been selected. The en- 
try number 13 is a favorite entry created as a result of 
which the entry number 5 has been selected. 
[01 33] The property data of the entries of the favorite 
index is copied from the property data of the selected 
entries. Other data is selected from only tracks which 
may be changed and then the selected data is copied. 
[0134] Fig. 1 1 is a schematic diagram showing a state 
that an entry of a favorite index references an entry of 
an original index. 

[0135] As shown in Fig. 11, the property information 
of the entry number 12 is copied from the entry number 
5. The text data, thumbnail picture data, and intro data 
of the entry number 5 are referenced. 
[0136] In Fig. 11 , as denoted by a dotted line, without 
need to reference the selected original entry, text data 
may be contained in an entry of the favorite index. This 
applies to thumbnail picture data and intro data. 
[01 37] As a selecting method, a created favorite folder 
is displayed in the reproduction area 64-1 , whereas orig- 



inal entries are displayed in the index area 64-2. The 
user drags his or her desired original entry to the favorite 
folder with the pointing device. 

[0138] In the examples shown in Figs. 1 0A, 1 0B, and 
s 11 , a favorite index is contained in the index file along 

with an original index. Alternatively, a favorite index may 

be contained in another file rather than the index file. 

[0139] Figs. 12A and 12B are schematic diagrams 

showing an example of which a favorite index is con- 
10 tained in another file. 

[0140] Fig. 12A shows an original index, whereas Fig. 

12B shows a favorite index. 

[0141] When a favorite index is contained in another 
file rather than the originaf index file, an entry in which 

15 information which represents a favorite index file has 
been registered is contained in the original index file and 
an entry in which information which represents the orig- 
inal index file has been registered is contained in the 
favorite index file. 

20 [0142] In Figs. 12A and 12B, entry number 8 in which 
information which represents favorite index files 201-2 
and 202-2 has been registered and entry number 9 in 
which information which represents favorite index files 
201 -3 and 202-3 has been registered are contained in 

25 original index files 201 -1 and 202-1 . Entry number 1 in 
which information which represents the original index 
files 201-1 and 202-1 has been registered is contained 
in the favorite index files 201-2 and 202-2. The entry 
number 1 in which information which represents the 

30 original index files 201 -1 and 202-1 has been registered 
is contained in the favorite index files 201 -3 and 202-3. 
[0143] Information which represents a favorite index 
file and information which represents an original index 
file can be accomplished by combining a data type of a 

35 property and a file identifier 

[0144] In other words, the data type is defined as fol- 
lows: 

0: index file 
40 1 : moving picture 
2: still picture 
3: audio. 

The file identifier contains the file name to be refer- 
45 enced. 

[0145] For example, when the favorite index file 201 -2 
is referenced from the original index file 201 -1 , the data 
type of the property of the entry #8 is 0 and the file iden- 
tifier contains the file name of the favorite index file 
50 201-2. For example, when the original index file 201-1 
is referenced from the favorite index file 201 -3 ; the data 
type of the property of the entry number 1 is 0 and the 
file identifier contains the file name of the original index 
file 201-1. 

55 [0146] When the index file has a multi-level hierarchi- 
cal structure, the hierarchical levels may be defined and 
referenced upwards and downwards: 
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0: parent (upper hierarchical level) index file 
1 : child (lower hierarchical level) index file 
2: moving picture 
3: still picture 
4: audio 

[01 47] When the user selects the entry number 8 and 
the entry number 9 of the original index file, the system 
controlling microcomputer 1 9 starts the process for the 
favorite index files 201-2 and 202-2 and the favorite in- 
dex files 201-3 and 202-3. When the user selects the 
entry number 1 of the index file, the system controlling 
microcomputer 19 starts the process for the original in- 
dex files 201 -1 and 202-1 . 

[0148] As was described above, in the same manner 
as another entry designates a movie file with the content 
of the property track, an original index file and a favorite 
index file are alternately referenced. However, such a 
structure can be accomplished by modifying file names 
without need to use such a QT reference structure. In 
other words, a file name is composed of an identification 
portion which represents an original index file or a fa- 
vorite index file and another identification portion which 
represents whether or not an original index file and a 
favorite index file are alternately referenced. 
[0149] For example, as a code which represents an 
original index file, "orgf is used. As a code which rep- 
resents a favorite index file, "favf" is used. As an identi- 
fication portion which represents that an original index 
file and a favorite index file are alternately referenced, 
"sen" is used. In this case, the file name of an original 
index file is "orgfseri.mov." In contrast, the file name of 
a favorite index file is , favfseri.mov. ,, When there are a 
plurality of favorite index files, numbers are used as a 
part of the file name. For example, as a first favorite in- 
dex file, "favlseri.mov" is used. As a second favorite in- 
dex file, "fav2seri.mov" is used. 

[0150] As was described above, since entries are 
identified by unique identifiers, the entries can be easily 
deleted and re-arranged. 

[0151] Figs. 13A, 13B, and 13C are schematic dia- 
grams showing examples of which entries are deleted 
and re-arranged. 

[0152] Fig. 13B is a schematic diagram showing the 
case that entry numbers 2, 6, and 10 are deleted from 
an index file shown in Fig. 13A. Fig. 13C is a schematic 
diagram showing the case that entry numbers 3 and 9 
are re-arranged in the index file shown in Fig. 13B. 
[0153] Even if entries are deleted or re-arranged, 
since entry numbers are identifiers unique to entries, the 
reference relation of the flag (0), the flag (1), and the 
folder property does not vary. Thus, it is not necessary 
to change these values when entry numbers are deleted 
or re-arranged. 

[01 54] A track atom (text) 21 3 has a format of a table 
which correlates text data #1 , text data #2, text data 
#n defined as chunks of data of character strings corre- 
sponding to a disc title and each AV file, data lengths 



L_TX1, L_TX2, L_TXn, and start byte positions 0, 
LJTX1 , L_TX1 +- L_TX2, L_TX1 + ... + L_TXn-1 . The 
data length is for example a variable length in the unit 
of a byte. 

5 [0155] A track atom (thumbnail) 214 has a format of 
a table which correlates thumbnail data #1 , thumbnail 
data #2, .. ., thumbnail data #n defined as chunks of data 
of thumbnails of a disc title and each AV file, data lengths 
L_TH1, L_TH2, L_THn, and start byte positions 0, 

10 L_TH1, L_TH1 +L_TH2, ...,L_TH1 + L_THn-1 . The da- 
ta length is for example a variable length in the unit of a 
byte. 

[0156] A track atom (intro) 215 has a format of a table 
that correlates intro data #1 , intro data #2, intro data 

15 #n defined as chunks of data of intros of a disc title and 
each AVfile, data lengths LJN1, L_IN2, ... LJNn, and 
start byte positions 0, LJN1, L_IN1 + LJN2, LJN1 
+ ... + LJNn-1 . The data length of each of the track atom 
(text) 21 3, the track atom (thumbnail) 214, and the track 

20 atom (21 5) is for example a variable length in the unit of 
a byte. 

[0157] Information about an entry of a folder can be 
described in the track atom (text) 213, the track atom 
(thumbnail) 214, and the track atom (intro) 215. Thus, 

25 text data, thumbnail picture data, and intro data can be 
contained in entries of a folder of the index data atom 
202. Consequently, thumbnail picture data, text data, or 
intro data can be contained in a folder. 
[0158] For example, when the user wants to record 

30 events which happened in a travel and categorize them 
corresponding to countries he or she visited, by creating 
folders corresponding to the countries and using texts 
of the folders, he or she can assign the country names 
he or she visited to the individual folders. As a result, 

35 with test data of folders the camera integrated recording 
and reproducing apparatus displays, the user can easily 
grasp the contents of the folders. For example, a char- 
acter string "Turkey" is stored as text data of a folder 
which contains a plurality of files in which scenes were 

40 recorded when the user traveled Turkey. As another ex- 
ample, a character string "Macedonia" is stored as text 
data of a folder which contains a plurality of files in which 
scenes were recorded when the user traveled Macedo- 
nia. 

45 [0159] Next, a process for a recording medium on 
which such an index file has been recorded will be de- 
scribed. 

[0160] Fig. 14 is a flow chart for explaining an opera- 
tion of the system controlling microcomputer. 

50 [0161] When a recording medium 40 on which an in- 
dex file has been recorded is inserted into the camera 
integrated digital recording and reproducing apparatus 
50, the system controlling microcomputer 19 thereof in- 
itializes variable a to 0 (at step S1 0). While the program 

55 is being executed, the value of the flag (0) is stored in 
the variable a. With reference to the variable a, the sys- 
tem controlling microcomputer 19 determines whether 
or not an index to be displayed in the index area 64-2 is 
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original index data or favorite index data. 
[0162] Thereafter, the system controlling microcom- 
puter 19 reads the index file (at step S11). 
[01 63] Thereafter, with reference to the folder proper- 
ty of each entry, the system controlling microcomputer 
19 searches for an entry whose folder property is T." 
Thereafter, the system controlling microcomputer 19 
displays the content of the entry whose folder property 
is T as a disc title in the reproduction area 64-1 (at step 
S12). 

[01 64] When the disc title is contained in the top entry 
of the index file, the search time can be shortened. 
[0165] Thereafter, the system controlling microcom- 
puter 1 9 initialize variable F to 0 (at step S 1 3). While the 
program is being executed, the variable F stores the val- 
ue of the folder property. The system controlling micro- 
computer 1 9 determines a folder to which the entry be- 
longs. 

[0166] Thereafter, the system controlling microcom- 
puter 19 allocates a history area for storing the history 
on the memory 1 7 and initializes the history area (at step 
S14). 

[0167] Thereafter, the system controlling microcom- 
puter 19 displays an entry whose folder property is the 
variable F and whose flag (1) is the variable a in the 
index area 64-2 (at step S15). 

[0168] In this case, since F = 0 & a = 0, the system 
controlling microcomputer 1 9 displays the content of an 
entry which belongs to the root and which is contained 
in the original index in the index area 64-2. For example, 
the system controlling microcomputer 19 reproduces 
the contents (text data, thumbnail picture data r or intro 
data) of the entry number 1 , the entry number 2, and the 
entry number 3 shown in Fig. 10. 

[0169] Thereafter, the system controlling microcom- 
puter 19 determines whether or not the user has input 
a command on the display panel 54 with the pointing 
device 55 (at step S16). When the determined result 
represents that the user has input a command, the flow 
advances to step S1 7. When the determined result rep- 
resents that the user has not input a command, the flow 
returns to step S16. 

[0170] Thereafter, the system controlling microcom- 
puter 19 determines whether or not the displayed con- 
tent is a selection of "file" (at step S1 7). The system con- 
trolling microcomputer 1 9 executes the selection of "file" 
when the user presses the index data displayed in the 
index area 64-2 with the pointing device 55. This oper- 
ation applies to a selection of "folder" which will be de- 
scribed later. When the determined result represents 
that the input command is the selection of "file", the sys- 
tem controlling microcomputer 19 reproduces an AV file 
of the selected index file (at step S23). Thereafter, the 
flow returns to step S15. When the determined result 
represents that the input command is not the selection 
of "file," the flow advances to step S1B. 
[0171] By pressing the reproduction area 64-1 with 
the pointing device 55, the reproduction area can be 



widened to the entire display portion 64. Alternatively, 
by dragging the boundary of the reproduction area 64-1 
and the index area 64-2 with the pointing device 55, the 
reproduction area can be widened. 
s [0172] Thereafter, the system controlling microcom- 
puter 1 9 determines whether or not the input command 
is the selection of "folder (at step S18). When the de- 
termined result represents that the input command is the 
selection of "folder," the system controlling microcorn- 
ea puter 19 substitutes the entry number of the selected 
folder for the variable F and stores the value of the var- 
iable F in the history area (at step S24). Thereafter, the 
flow returns to step S15. When the determined result 
represents that the input command is not the selection 
15 of "folder" the flow advances to step S1 9. 

[0173] Thereafter, the system controlling microcom- 
puter 1 9 determines whether the input command is the 
selection of "previous folder" (at step S19). When the 
determined result represents that the input command is 
20 the selection of "previous folder 1 *, with reference to the 
history of the memory 1 7, the system controlling micro- 
computer 19 substitutes an entry number of a folder 
which is earlier by one than a folder which has been cur- 
rently selected for the variable F (at step S25). There- 
25 after, the flow returns to step S1 5. When the determined 
result represents that the input command is not the se- 
lection of "previous folder," the flow advances to step 
S20. 

[0174] Thereafter, the system controlling microcom- 

30 puter 1 9 determines whether or not the input command 
is the selection of "next folder (at step S20). When the 
determined result represents that the input command is 
the selection of "next folder," with reference to the his- 
tory of the memory 1 7, the system controlling microcom- 

35 puter 1 9 substitutes an entry number of a folder which 
is earlier by one than a folder which has been currently 
selected for the variable F (at step S26). Thereafter, the 
flow returns to step S15. When the determined result 
represents that the input command is not the selection 

40 of "next folder," the flow advances to step S21 . 

[0175] Thereafter, the system controlling microcom- 
puter 1 9 determines whether or not the input command 
is the selection of "favorite" (at step S21 ). When the de- 
termined result represents that the input command is the 

45 selection of "favorite," the system controlling microcom- 
puter 19 substitutes 1 for the variable a (at step S23). 
Thereafter, the flow returns to step S15. Thus, at step 
S15, the system controlling microcomputer 1 9 displays 
data of the entry of the favorite index in the index area 

50 64-2. When the determined result represents that the 
input command is not the selection of "favorite," the flow 
advances to step S22. 

[0176] Thereafter, the system controlling microcom- 
puter 1 9 determines whether or not the input command 
55 is the cancellation of "favorite" (at step S22). When the 
determined result represents that the input command is 
the cancellation of "favorite", the system controlling mi- 
crocomputer 1 9 substitutes 0 for the variable a (at step 
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S28). Thereafter, the flow returns to step S15. Thus, at 
step S15, the system controlling microcomputer 19 dis- 
plays data of an entry of the original index rather than a 
favorite index in the index area 64-2. When the deter- 
mined result represents that the input command is not 
the cancellation of "favorite, " the flow returns to step 
S16. At step S16, the system controlling microcomputer 
1 9 waits for the next command. 

[01 77] When the recording medium 50 is inserted into 
the camera integrated digital recording and reproducing 
apparatus 50 according to the embodiment, with refer- 
ence to an index file, the digital recording and reproduc- 
ing apparatus with built-in camera 50 displays the index 
data in a hierarchical structure. Thus, a plurality of files 
recorded on the recording medium 40 can be easily and 
quickly searched for a desired file. 
[0178] Since the recording apparatus, the recording 
method, the recording medium, and the electronic cam- 
era having the recording apparatus according to the 
present invention use an index file in a hierarchical 
structure, they can manage a collection of pieces of in- 
dex information corresponding to each common factor. 
The recording apparatus and so forth according to the 
present invention can create a favorite index for man- 
aging index information corresponding to user's pur- 
pose along with index information managed in the hier- 
archical structure. 



Claims 

1. A recording apparatus comprising creating means 
for creating an index file having a plurality of areas 
assigned unique identifiers respectively and record- 
ing means for recording the index file to a recording 
medium, 

wherein the creating means is configured to 
correlatively store a plurality of files recorded on the 
recording mediums and a plurality of pieces of ex- 
cerpted information thereof to the plurality of areas, 
and 

wherein each of the areas contains attribute 
information having first information and second in- 
formation, the first information identifying whether 
the area is a folder for storing a collection of pieces 
of the excerpted information or stores a piece of the 
excerpted information, the second information rep- 
resenting a folder to which the area belongs. 

2. The recording apparatus as set forth in claim 1 , fur- 
ther comprising: 

recording medium identification information 
storing means for storing identification information 
in the index file in the same format as the index file, 
the identification information identifying the record- 
ing medium. 

3. The recording apparatus as set forth in claim 1 , 



wherein the attribute information further has 
third information, the third information identifying 
whether the area contains original information orfa- 
vorite information, the favorite information being 
s configured to reference original information. 

4. The recording apparatus as set forth in claim 1 , 

wherein each piece of the excerpted informa- 
tion is picture data of one of the files recorded on 
10 the recording medium. 

5. The recording apparatus as set forth in claim 1 , 

wherein each piece of the excerpted informa- 
tion is audio data of one of the files recorded on the 
15 recording medium. 

6. The recording apparatus as set forth in claim 1 , 

wherein each piece of the excerpted informa- 
tion is text data of one of the files recorded on the 
20 recording medium. 

7. The recording apparatus as set forth in claim 1 , 

wherein the index file has: 



25 a first area composed of a set of pieces of the 

excerpted information; and 
a second area in which information for correlat- 
ing the plurality of pieces of the excerpted in- 
formation and files from which the pieces of the 

30 excerpted information have been excerpted 

and information representing positions at which 
the pieces of the excerpted information have 
been recorded in the first area are recorded. 

35 8. A recording method, comprising the steps of: 

correlatively storing a plurality of files recorded 
on a recording medium and a plurality of pieces 
of excerpted information thereof to a plurality of 

40 areas assigned unique identifiers; 

creating an index file which stores attribute in- 
formation having first information and second 
information, the first information identifying 
whether each of the areas is a folder or stores 

45 a piece of the excerpted information, the sec- 

ond information representing a folder to which 
the area belongs; and 

recording the created index file to the recording 
medium. 

50 

9. A recording medium on which an index file has been 
recorded, a plurality of files recorded on the record- 
ing medium and a plurality of pieces of excerpted 
information thereof being correlatively stored to a 
55 plurality of areas assigned unique identifiers, the in- 
dex file storing attribute information having first in- 
formation and second information, the first informa- 
tion identifying whether each of the areas is a folder 
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or stores a piece of the excerpted information, the 
second information representing a folder to which 
the area belongs. 

i. An electronic camera, comprising: s 

creating means for creating an index file com- 
posed of a plurality of areas assigned unique 
identifiers; and 

recording means for recording a picture signal 10 
as a file which is obtained from a photographed 
picture of an object and the index file to the re- 
cording medium, 

wherein the creating means is configured to 15 
correlatively store a plurality of files recorded on the 
recording medium and a plurality of pieces of ex- 
cerpted information thereof to the plurality of areas, 
and 

wherein each of the areas contains attribute 20 
information having first information and second in- 
formation, the first information identifying whether 
the area is a folder or stores a piece of the excerpted 
information, the second information representing a 
folder to which the area belongs. 25 
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Fig. 2 A 



CAMERA INTEGRATED DIGITAL RECORDING 
AND REPRODUCING APPARATUS 
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